INTRODUCTION {#sec1-1}
============

Pyrethroids are a group of insecticides commonly used for eradication of insects. Different subtypes include Permethrin, Deltamethrin and Cyhalothrin and among others. These substances are used in creams, solution and other topical forms for treatment of scabies. Exposure to this agents may result in intoxication and urinary levels of their metabolite correlate to indoor residential insecticide levels.\[[@ref1]\]

Polyneuropathies are a group of lower motor neuron disorders characterized with parasthesia, burnings, tinglings, muscle weakness and wasting, and rarely cranial nerve palsy. Onset may be acute, subacuteor chronic and etiology vary from an acute toxic or inflammatory to chronic hereditary forms. Pattern of disease onset, being symmetric or asymmetric, having sensory, motor or mix complaints in history and electrodiagnostic findings (axonal or demyelinating/sensory, motor or mixed) help in etiologic classification of polyneuropathy. Inflammatory neuropathies, diphtheria, porphyry and toxins could present with acute generalized weakness. Herein we report a case of acute onset polyneuropathy due to cyhalothrin poisoning and review the literature.

CASE REPORT {#sec1-2}
===========

A 51-year-old man presented with recurrent cough following pyrethroids spraying in an enclosed area for eradication of flea. Twenty four hours after the beginning of symptoms he admitted in first medical center and partially treated for 2 days with impression of respiratory poisoning. He discharged seemingly healthy, so that he could walk and breathe normally at the time of discharge. The same night symptoms recurred and he referred to second medical center and admitted for one and a half day and underwent indeterminate treatment. Four days after beginning of symptoms the patient referred to our tertiary university hospital with complaints of ptosis and dyspnea. Within 5-6 days of admission limb weakness, dysphagia, dysarthria, blurred vision, diplopia, tremor and respiratory distress added to previous symptoms. The patient was admitted to the ICU, intubated and mechanical ventilated. There was no history of diarrhea or respiratory infection in preceding 4 weeks.

In first physical examination the Blood pressure was 110/80, Temperature = 37.4, Respiratory rate = 16, Pulse rate = 80. He was conscious aware, obey and oriented. The pupils were of normal size and reactive. There was no evidence of gaze preference and nistagmus. The ophthalmoscopic examination was normal. Cranial nerves were intact and no gaze palsy was detected. In sensory examination, there was no stocking and gloving sensory loss and no sensory level. The position and vibration sensation was intact. In motor exam, there was no hypotonia or spasticity and rigidity, without any evidences of abnormal movements.

Deep tendon reflexes were 2+/and symmetric in upper and lower limbs and a reduced manual muscle force of 4/5 on the Medical Research Council (MRC) grading was detected symmetrically in upper limbs.

Electrocardiogram, chest X-ray and brain MRI were normal. No botulinium neurotoxin was detected in serum or feces. Lumbar puncture revealed normal CSF analysis without cytoalbuminemic dissociation.

In first electrodiagnostic study (EDX), 13 days after admission, distal motor latency (DML) of bilateral median and ulnar nerves was mildly prolonged in axonal range \[[Table 1](#T1){ref-type="table"}\]. Other parameters of motor nerve conduction studies (NCS) and F-wave latencies were within normal limits. Examination terminated prematurely due to sudden deterioration of respiratory function and hemodynamic status of the patient during EDX study. In the second study, 10 days later, compound muscle action potential (CMAP) amplitude was reduced in upper limbs in comparison to the first study \[[Table 2](#T2){ref-type="table"}\]. Distal sensory latency (DSL) was prolonged in bilateral median and ulnar nerves \[[Table 3](#T3){ref-type="table"}\]. In repetitive nerve stimulation (RNS), 10.4% decremental response in Nasalis muscle and up to 34.1% decremental response in abductor digiti minimi (ADM) were detected \[Tables [4](#T4){ref-type="table"} and [5](#T5){ref-type="table"}\]. After exercise for 10 seconds post activation facilitation was seen in the ADM muscle \[[Table 4](#T4){ref-type="table"}\]. In needle electromyography (EMG), reduced recruitment of normal-shaped motor unit action potentials (MUAPs) and fibrillations and positive sharp waves in facial and upper limb muscles were detected \[[Figure 1](#F1){ref-type="fig"}\]. Slight polyphasia in deltoid was unremarkable.
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Motor nerve conduction studies (NCS) 13 days after beginning of symptoms
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Motor NCS, 23 days after beginning of symptoms

![](ABR-5-32-g002)

###### 

Sensory NCS
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Repetitive nerve stimulation (RNS)
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Needle electromyography (EMG)
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![Decremental response in RNS of right ADM muscle](ABR-5-32-g006){#F1}

We followed the patient conservatively without any immunomodulation: Keeping the patient in ICU intubated and mechanically ventilated, checking CBC, electrolitis and liver enzymes, controlling intake and output, feeding with nasogastric tube and DVT and bedsore prophylaxis. After the first week of ICU admission, condition of the patient improved but respiratory failure persists. During the first month several attempts of weaning was unsuccessful and the patient confined again on mechanical ventilation due to recurrence of respiratory distress. After 3 months he completely recovered without use of any antidote, plasma exchange or IVIG and discharged in good general health. In follow-up visits after 6, 12 and 24 months the patient was strong and healthy without any residual weakness. The 23-year-old patient\'s son developed milder but similar symptoms of ptosis and dyspnea that remitted after 2 weeks without any hospitalization.

DISCUSSION {#sec1-3}
==========

Acute onset bulbar symptoms with respiratory failure and descending paralysis, as in our patient, may occur in several neuromuscular disorders including variants of Guillain-Barre syndrome (GBS), diphtaria, botulism and toxins.\[[@ref2][@ref3][@ref4][@ref5]\] Familial occurrence, EDX findings and lack of cytoalbuminemic dissociation in CSF are against the diagnosis of GBS. The absence of demylinating features in EDX and lack of previous history of pharyngitis exclude diagnosis of diphtheria. There was no history of consuming contaminated food, no mydriasis or bradycardia was detected, and botulinium neurotoxin was absent in serum and feces. Temporal profile of events after exposure and development of similar symptoms in patient\'s son are in favor of intoxication etiology. The patient used about 20 liters of cyhalothrin for eradication of flea and soaked his blanket with toxin and slept with the same blanket that may explain rapidity of onset and severity of symptoms in comparison to other reports. His son with much lower exposure only developed transitory symptoms without hospitalization.

Intoxication with insecticide/pesticide was a health problem from many years ago. It may happen accidentally or voluntarily for suicide purpose. Suicide with organophosphate compounds is about one quarter of all suicidal attempts.\[[@ref6]\] It happens all over the world, less prevalent in the west due to declining availability of organophosphate insecticide.\[[@ref7]\] Pesticide/insecticide could affect all age groups, in case reports from a 19-month-old girl\[[@ref8]\] to adults.

The most familiar agents are organophosphate compounds, but Abamectin, Carbamat, Avemectin, Chwastox and finally Pyrethroid intoxication are reported in the literature. In organophosphate intoxication some related and defined clinical manifestation like motor neuropathy, mixed sensory motor polyneuropathy and myelopathy have been reported,\[[@ref9][@ref10]\] but there is no uniform description of signs and symptoms in other pesticide. Most of the authors reported neurologic manifestation of organophosphate compounds as a delayed sensory motor polyneuropathy\[[@ref11]\] and rarely pure motor and rapidly evolving myelopathy. In a study in India, Guillain-Barre like syndrome is seen in intoxication with organophosphate poisoning. In this case neuropsychiatric disorders are defined as a chronic manifestation of this poison.\[[@ref12]\] Our case presented with similar rapidity in onset, but was unusual because of prominent and early bulbar symptoms. In some severe cases atypical symptoms has been reported. For example in a 19-month-old infant that was admitted with tonic-clonic seizure, chorea, athetosis, tremor and coma (GCS = 6) intoxication with organophosphate agents has been detected.\[[@ref8]\] In another report ataxia, mild ptosis and dilated pupils were detected in Abamectin intoxication.\[[@ref13]\] In another one delayed polyneuropathy and cortical blindness are mentioned in relation with Carbamate intoxication.\[[@ref14]\] Sung *et al*. described a case of acute Avermectin intoxication who presented with coma, myoclonus and polyneuropathy.\[[@ref15]\] In a surprising study in mice, Canin ABCB1 gene mutation shows a genetic transformation that results in more sensitivity to Ivermectin exposure.\[[@ref16]\] There is a controversy about carbamate (A reversible inhibitor of acetylcholine esterase) and polyneuropathy. In an article three cases of polyneuropathy after severe poisoning by methyl-carbamates is discussed.\[[@ref17]\] Jayawardane *et al*. described decremental pattern of RNS with organophosphate poisoning as in our patient. They explained a correlation between severity and progression of disease and electrodiagnostic findings.\[[@ref18]\] In our case decremental response of 10.4% in facial and up to 34.1% in upper limb muscles was detected that correlate with neuromuscular junction defect. In addition, reduced CMAP amplitude and reduced recruitment and denervation potentials in facial and upper limb muscles was detected that indicate axonal damage. In previous reports of pyrethroid intoxication symptoms like mental decline, tinnitus, sensory motor polyneuropathy especially in lower limbs, paroxysmal tachycardia, visual disturbance and orthostatic hypotonia have been described but no EDX finding is reported.

Goel *et al*. demonstrate interesting MRI changes in striatum of a patient with extrapyramidal syndrome after organophosphate poisoning.\[[@ref19]\]

Another report describes provocation of auto immune disorders such as scleroderma like syndrome, myasthenia like syndrome, autoimmune hemolysis and auto immune thrombocytopenic purpura 2 years following Pyrethroid intoxication.\[[@ref20]\] In still another report of pyrethroid intoxication a combination of central, peripheral, autoimmune and immunological disturbances has been described.\[[@ref21]\]

Teratogenic complications of Pyrethroid intoxication are mild and limited to craniofacial abnormality and pericardial edema just in high dose of intoxication.\[[@ref22]\] Treatment is supportive and there is no special antidote. In an article, plasmapheresis is suggested for treatment of Chwastox herbicide intoxication, what we never see in other research works.\[[@ref23]\]

CONCLUSION {#sec1-4}
==========

Pyrethroid intoxication could result in a combination of neuromuscular junction defect and polyneuropathy with a dose-dependent severity. Treatment with appropriate supportive care would result in complete recovery.
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